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(54)Tltle: CEREBRAL ORGANIC ANION TRANSPORTER AND ITS GENE 
(57) Abstract 

A cerebral organic anion transporter OAT3 which is useful as a protein regulating the uptake/excretion of organic anionic substances 
in the brain; a nucleic acid having a base sequence encoding the same; and an antibody against the same. The amino acid sequence and the 
base sequence of the above OAT3 are shown in Sequence Listing in the description. 
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K P f ^ o 

fff Hi J; t;^ ^ M «i ^ ^i^m^'^mmoi^m^ ^rfi^^mtin^m u t a ^ io 

^mfe UTV^^o ^ ^ in flg *5 cfc l>* AT iil a ^ ^ ^ t- ^ ± M T- »3 

m^ir^^L titmmxib h^>^:!t;— ^-^©^(©sr^iib-r^^tr^sifft- 
> X:^^ — -9 — t^W^^XiZ — -o S^M^ tiTzo (Hagenbuch, B.?)Proc Natl Aca 



^ (i * # PS -f :t > 



wo 00/17237 PCT/JP99/05120 

d Sci USA 88^s 10629-33Mv 1991^n Jacquemin, E.^^ Proc Natl Acad Sci_ 
USA^ 9m. 133-7M^ 1994^) „ 

Wi^^Tz UT VA^S^tMT-^ > V^y:^^^-'^-OAT 1 (DM^mi^m^iJ U (Seki 
ne, T.^. J Biol Chem 272^, 18526-9M^ 1997). ^ ^t^fF ttSMiS^ T- ^ <, O 

ATI \± it ^ m B 0) m ti: < (D^mT > ^^^^-t ^ ^ t(Dm^^ h ^ y:^ 

<DT =:-:t >^mm(Dmm%f7 ^x\^ ^ o o at i (Dmmit 

&j5.^mm^ ?){±^e>{3. oat i tT^ym\y^}^-c4 o %^ (Dm^^^mf^ 
^w-^^^mmtf^^mr > V ^ > ^^^-'^ — (OAT 2) ^m^Ltz (febs i 

etter 4291.179-1821, 1998$) inM^ 1 0 - 1 6 9 1 7 4 ) o 

OATlj5j:t>*OAT2 (D^M. PI ^ T - > — ^S^-^s^r 

^ lJ-;feJ^$^-r§-^:<feS^bTV^So OAT 2 ^ X ^ 

mx<D O AT 1 OmMitmsbXtt-ri^PX^) ^ . 0AT2{i#:SL^CV>o*^ 
_ ^ _ 0 ;^ ^£ AS ^^5® ^ n ^ 

*^B^#^(ix wiiiT'®*MT-:t ymmiz^^^xm.'bmmu^^m^^tzi.x 

— ^ — OAT l§#g6bfc (Sekine, T. 5) s J Biol 
Chem 272#, 18526-9M. 1997) o ^ <b iz O A T 1 t (Dmj^±0)mUV:^t> (b . IJf 
mmf^tH^mT y h ^ > — — (0AT2) ^[Bi^Lfe (Sekine, T. ^ . 
FEBS letter 4291,179-1821. 1998$) o ^ t O A T 1 *5 J: tJ^ O A T 2 . 



wo 00/17237 PCT/JP99/05120 

5^ :^ y b ^ > :^ 4^ — ^ — O.C T 1 (Grundemann, D.^^ Nature, 372#, 549-52M 
1994) h ^V^ti|5|'|4;bSfe d i: ^gtC^gS UT V^ ^ (Sekine, T.e>> J Biol C 
hem 272^, 18526-9Hs 1997)o 

3n^®»^s^^x.. OATi. OAT 2. 0 c T nzit'Mi- i>m^^i^m^ 

^ ^ iz ^ (DW,9it^ ^ ^ ^ \y hy^^'^— (degenerate primer) ^f^fiK 
bfco ZL(Dy^iyj^^\^-i V y ^ — (degenerate primer) ^ ffl V'> ^ V Mm 

RNA;Jp^RT (reverse transcript) — PGR (polymerase chain reaction) 
^{3j:oT. OATl. 0AT2. O C T 1 i: p V> lUtt ^ ^ I^M c D N A 

c:i^*-e^cffi^®55:v^cDNA^|5I^U^ z.<Dm & O AT y y 5 U— 

®p<>>'^•— [^xm^^UT — -t > — ^ — OAT 3 (Organic Anion 

Transporter 3) t^^lyfco 

:i-y h ^ >y.yr^--9 -o AT m^ji^itmmm^n^ Tz^mT >}zn \^ 

T^^>h^>x:1i-^ — OAT 3(i, ^MT::^;r yicM-T^JEVN^HOSMjl 

ffi ^ ^ -r s ftmrnti^mmj ^-t ^ T E A V ^ )^^T > 

A) iiib-cilws ffF M i:' © f§ ^ s 

-2)ia^J#-^2 (th) 5iti4 (^^yh) X tifzT I. ^ mMn^m ^ h (D O 

- 3 - 



wo 00/1 7237 PCT/JP99/051 20 

o~8 0%. iif^u<{i7 o~9 Q %(DT ^ J mw.no)^-'^ u i^ — -^m-t ^ o 



20 :$immo^ h O AT 3 OWMM^^ ffl PAH^ ai;^fn> 

^4El{i^ 2^^B^0^ >y h OAT 3Jie^®>' — ■tf>:7D >^fi¥*ff®^ 
^^1" t) ® 2fe S o 

S IS!^ © ^ * ^ 1" ^ © 25 ^ o 

igeiaji. 2^^p^ohOAT3>£T7U*'3^p<:tf:ii;i/©5PS^fl§(-^m$-i±}t 
m(D. '"c-PAH (/■^ ^ T ^ y M-^^) 0aiDJi^^^^4^^^1-4>©T-fe-5o 

9ii{i^ *i6B^©hOAT 3 V ti ^ )\y (D m mmmiz mM^ tz 
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1^®. - :t ^ ^ h ^ > A ©Hi »3 ii^^^rS-t^ * ® T-fe 

1 oEi{±. :^^m(D ho AT 3 V ii ^ ^ i3 ^ )^ wmmmi^ 

1 lHlii. ^^m<DhO AT 3 y U * ^ ^n. ;i/ © §p Sffl t ^ 

1 3m\±. ^%m(o\iO AT 3^Ty ^ i5aL)\^(Dmnm^\z.^M-^^ 

1 4E1{±. *^B^©hO AT 3 U * ^ ;i/ ® §13 SiB flS $ 

^ 1 5 isiii. ^mm(D ho AT 3 ^Ty tiy ^ i3:i:.)\^(Dmmmm<>^mm^-^ 

^ 1 7 m\t. 2t5:^B^©hOAT 3 ^Ty ^ (D mMMmiz mM^ 

^1 8 2^^0^© hOAT 3^t:7 u:^';^^ -ff (Dmmmmi^^M^ 

^1 9EIIis 2^^B^©hOAT3{3=t^'H-:iiXhD>eii^©lil»&^Cjo{t'5^ 
^ ^ K © ffiS -f^ ffl ® ® ^ ^ ^ ^ ® ^ ^ ° 



^V-^s >^7 X >5: if © 1^ b Mil © {5 X thA^^Jf^ti^o 

R ^ ^ ij - - > ^* 55: J:* 13 <fc ^ i!f ^ ^SE-e # ^ o t# 6 n c D N A li . 
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V 

wo 00/17237 PCT/JP99/05120 

i:. l|]t,cDNA{3D - K ^ ixfe3i^5^^ig5;{)5W#T-:t > h-5>;^:t? — <$'--e 
(DWL^jh^MW. (Sekine, T.^^ J Biol CheiD 272#, 18526-9M> 1997) t J; D ^ 

^Xi^ ^Mm^\znm<DM^v^9i-%^^^m\^x. o a t 3 ©m^^i^'i^-^SH 

f# 6 n;t O A T 3 iife? © c D N A ilrffl ^^T . M ^ it ^ ?i T" M ^ , ' 

>;^5}^ — ^S? — O AT 3 O c D N A0lgSi!^iJ^&^ Us IE ^ij # # 2 (3 ^ ® T 5. 7 .Sf^:, 

U— {i^?Jx.{ix rjiolecular Cloning ; Sambrook, J., Fritsh, E. F. i: tN'Mania 
tis, T.l^, Cold Spring Harbor Laboratory Press !3 1989^f- ^ flj j \zt^W,<D 
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wo 00/17237 PCT/JP99/OS120 

:^mm(D^mT y V ^ >X4i-^- (OAT 3) it. mx.\t. 
A (cDNA^) ^M^ta^m^'^ — izm^j2^^. njtlfic^^X. D N A 

(i^ix^^-^) tl.Xli. i^H. m *i flS *5 <J: ni ?L «; ^ 

45 J: t;^ Hi ?L 1& tJ 5^ ffi V ^ ^ :i A^M* bv^o 

^ ^ u K o ^^i:i-^ifi?Liiit;«Biiai:u-ciis cos- 

TJfflfl^s 5^^^- — — CHOSBaSs t h He 1 aiBBSS^ii. 

S: > b ^ > X ^^-^S? - O A T 3 =1 - K -r S c D N A b-C {i. X 

gilB© c D N A {3PI^$ C ^ < s T ^ ^ ^i2?'J i^MnSt- S D N A 

^ISH-b. 4^ ij ^rf^ h* ^ =3 — K -r S D N A V^ § ^ ^fe T* ^ ^ o C©^-^^ 

— h*-r^^fi£*uiJ5?i7^pj-5^h*;()^e)^c^^-5'r-v'-^fijfflbTgp{5^p^A^ 

- 7 - 



wo 00/17237 PCT/JP99/0S120 

(site specific mutagenesis) rjiark, D.F. ^ Proc Natl Acad Sci USA HI 
Sm. 5662-5666Ms 1984^j ^ (3 J; D T- ^ ^ o 

:*:^B^{CiJ V^T^ ^ h U > ^ > h ^ ^^^T T* ® -f >J ^*-f -tf — a > i: ii . 

U ^S^^" -fe* — 3 > 5 X s S C Xti c: ix h |6i^®igii;g0yN -7 

ij 3 y^^cfi, 3 7 ~ 4 2 "C^Sjg^^^T. 1 2 I^Pe^frVA. 5xS 

s c * fe{icini:i5i^io^iiS©^^^-e^ii?5fe?tstTo 7^:^{c. i x s s cx 

d © ct o ? ^ K i; bT{±s -fi^^JS. IB ^<J S ^ 1 32. 3 T' ^ ix ^ Ig SiB 

^ij© 4^ ©ilm^ jiM-f ^ 1 4jgaJ-ii. ±©95^12 L< (i^ ©fflMfi^5&;iB?!J 

*^H.g©iB?!J#-^ 1 xji 3 -c^^n§^Siii?"J©cf 1 4^SJ':>i±© 

>h^>X;J^-^-0AT3*n — F "T i> 11 S IB ?iJ fin © ij^ ^ fltj ;^ JI S IB f ij W T 

^^■r U ^^5^ K ^ffil>T. ^ © }5t ffii t# -r ^ d *s as 5|5 s Jn;#:{i. 
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it. 5^ h 'p'^v-^) izmm^mmL. ft&skm^mu-t ^m'^(D:^miz ^ ^om 

^ H-a ^S: PS -r s ^) ® -e ti v^ o 

taii. TH3®^Sfe^?!I^3i3V^T. #«#{±ii^J3if *s^V^PS D . TMolecular CI 
oning : Sambrook, J., Fritsh, E. F. j5 J: tFManiatis, T. Cold Spring Har 
bor Laboratory Press i D 1989# {3 Igfll J izmm<D 13 T^iz X ^ n o i)^ . S7t(±x 

rPsso^>y ^^fflv^ ^ m iz ixm ms> <Dm iz'^ -D x'^mm UTto 

#SIR'l4^i^T^;t > h ^ > :^ Jfj- ^ - 3 (0AT3) cDNA®#Sfi:^® 

(1) OATl. 0AT2. O C T 1 ©i^SiS^iJWIK^St b V i ^ U' ^ h 
y ^ -i — (degenerate primer) CD 

giEt3 2|s:^HJ# 6 bfe O A T 1 . 0AT2. ^5cfct>•fg^$^^■rv^?>0CT 

¥\ (OAT l®:r^y^E^'J®2 6 7-2 7 5*5J:t>'4 4 7-4 5 2(c;|Slg|5 
^) d:>3^ b7"^-rv— (degenerate primer) ^Y^figbTto 

^ 'J/ hfiwct 0 G I T Cfefe(C cfc 15 N A<^jatB b^ ^ e> {3 :^ 'J d T (oligo 
dT) *^A>&fflVNT4^'J (A) + RNA<£im^b:to CCD^>yMia*U (A) + 
R N A j: D iS^fc 1^ (reverse transcriptase) ^ ffl V^ T c D N A & b s CI 
ix$:^S^i:bT±e3 7^i/j^4^^'t' hT'^'fv— (degenerate primer) {3 <t f9 P C 
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R^fr-otzo ZCD^^s 5 5 0 b p ® P C Rj^tJA^Ii ^iXTto 

^ V^;!/-? 5 0 %^©^a^'ffi$:*fr ^if^ cDNA (B 1 0) ifimhtlTzo 

BIO cDNA^=''P-e^^;i'Lfe7'D — r^fflVN-Cs -7 «v h ® cDiifl 
<t!5JfttBb?fc5f;U (A) +RNAlZj:Sy— 1f>/'N y-f-tf — S> 3 > (Nort 
hern hybridization) ^ i> (I :^ ^ i: C 5 s BMs mBs 13 *5 <fc S H ® ^ ^' 

Z<D^ >y hWcDNA^^r^U— ^B 1 0 y U — ym^^X X ^ ^) — — y -!/ \^tzo 

-f :7* U -3^ -fe* — 3 > {± . 3 7 "C <D U y -fe' - 3 > ffl^M T" — 

"^(Dmy ^ -m\t. 3 7 °CX 0 . IxSSC/O. l%SDST*?5t# 

>^N a c 1 i§ Tit (standard saline citrate(SSC)) > 3x 7=^>>'n— h'M. 

0.. 2%sDs. 1 0 xm^T"^^ V ^ y . o. 2 m g/m i ^s-t^- — ^ 

DNA. 2. 5mMtr□U>^:^S'J'>A. 25inM MES^ 0. 0 1%An 
tifoamB (i^^x'^t^) ;&^tfpH6. 5<Z)i^iiimSffl<'^^o AZipL 
o X iz S^M ^ ti tz — > ^ in vivo excision'iSlCctt)"^' 

$ij3iS'i4^j#-offM^D-> (rki4i 1) t^mi^tiTz imj^m^mm^ iz -oi^ 

±ia^c ct D ft ?> ^ D — > ( r k 1 4 1 1 ) ®igSiB^iJ®?^^{i WT® <}: o 
ffl V>-C. r k 1 4 1 1 ^>4-#J J: !3 ^ 3 0 0 b p-^^nm L tzW.m(D r 7. ^ F D 
ffl V>T^OiMSiS^'J=&^*ff Lfco$e.{3rkl4 11 tz f 'ft M 2|- U =i" 7 ^ 

^iE^iJ^OiE^iJ#-^ 3 KiiBti-r -S o *fc. C (7) ^S' > /'^ ^ ® O T ^ y ^lE^'J ^ ifi^'J 

- 10 - 
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^Jig^^J 2 ( r k 1 4 1 1 
( 1 ) ±13^3 X.'on^ntz^ D — > (rkl4 11) ^^tsy^ ^ ^ K ^ . T 

NA) ^mWi\^rz (Sekine, T., et al. J Biol Chem 212^. 18526-9Ms 1997^ 

^§ ^ n;t c R N A ettd^S^nr (Seklne, T., et al. J 

Biol Chew 272m. 18526-9M> 1997#) ^ T 7 U * ^ :fj ;i/ O §13 S «BBS t ^ A 

9^55:*^* >T'^ C - T E A (7^h^Ji5^;i/T>^-->A) ^Ulii^L^Q; 

o o 

rkl4 1 1 (DmmT-:t>mm(D X - >ilj;t»^ij£®^^jo :i ^ 

^7!io a^®iiilE®PAH. Ji:^hO>gS^. :t^^h^i>>A®rkl4 1 1 

^mm(Dmm^^¥^^^m u isMtg^i^^ n^c pah. ai:;^bD>mi?> ^ 

^ ^ h Jpi^ > A©^ D ai^^H^Jis rkl4 11 c R N A 

^fefflV^. Hui3fB«4® bTHJlE Ufco C®^^ (^21I#HB) ^ PAH. 

:t i7 ^ h ^ A<DKmmi±^tl^tl 4 . 7 // M . 2. 3 // M 
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( 2 ) r k 1 4 1 1 ©SMSJRtt^^ ^ iz^m t ^ fz Isb iz , rkl411 cR 

n ymm(Dm.^ ji^^nmit. rki4ii c rn A^^x\^rzmmms^^m\^^. 

^>^^M u o — )\/m. =J— ^i/^s zTn Jiy ^ y ^ V y ^ ^d^^ 

7D-b5.K. 7'>'h*^^i>*>> ^>i?;u^-f>U>^ir) {irkl4 1 Itdct-S 

ia^#ffl^?^^%*^^fc (^3 m^m) oy.±®i^^*»e>^ rki4ii{i^M 

14 11^0AT77'^U— 0^ = ©^>/N'— tUT. OATS (organic anio 
n transporter 3) i:^^ Uito 

■5 >^ h ® ^^iitt joMt ^ O A T 3 ite^® (y--!f>^*D';^7^^>^) © 

m^^nr:>tzo OAT 3 cDNAO^M^''P-dCTP-^'5^;i/L. 
rn — ■^^i: LTffiV^T^ hCM-^r^MMA^^jillltH bTtRNAt^ LTV — ■y-*>- 
7'D>;/7^^>^$:JUT®J:o{3^T^f^o 3A6g®^U (A) +RNA^1%T?!3 

izh^yxyT — {^fz. :l (D y >( )V ^ — A 2 'C-T: . ^''P-dCTPT-^^^i/L 

;tOAT 3 cDNA^fi^$^/fy^^':;^U^-l'^f — i/3>ffe-?:-B$fe ^ 
-r-b — >'3><&iT^;to y ^ — ^ Q b '^\ZX. 0. l%SDS&^tfO. 1 

X s s c-e?5t^ ufco 

y-^>:ro^yhCDiig^(^4 mmm) . RM^ flf M^ Aw :Jo X . 2 . 4 K 
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OAT ^ U-©^ y — (D ^1 It m h ^ < BIZ mm [y X tz tz 

C J: ^ O A T 3 O li3SIIS^ ^ ^ o ^ 5 HI ^ f cfc ^ 13 ^ 

y;uTh*i/:^U>-^-fenb - >ftilfiga{± 0AT3tj:§jii;^ho > ^ Hi ffi 

gL. ^ne>g#ASOAT 3 ©SMil^-S nTHg-t^t^^bfco dO^Ufi, OAT 
3©JiMMT-®ISiB®t>i:oi: bX#f^e3i^M®f^i*tfCDfKi^1.Sf ajftffl ^^i^l- 
'S ® T* 25 S o 

mmm 5 

t h > b ^ — <^ - 3 (OATS) cDNAO#g| 

K{3 2^^0^#e>d^#^Ljt:^\y h OAT 3® cDNA^i&fflVMrE ST (expres 
sed sequence tag) t^—^^ — X Ltzt^^^ 5^>hOAT3i:^VNffi|5l 

l^^^f^thEST^^D — > (H2 0 3 4 5) SP^tfeo :i®^D 4-' - > ® . 
^SiBJUO^gi5 (333bp) C R^^ffl V>-C-&fi£ bfco ^ ® c D N Am>T^ 

U 3^-^ -tf — s> 3 >ffl^rtftiT- — ^® ^ ^ —Mfix 3 7°C-eO. 

ixssc/0. 1 %SB sxm.^i^rzo ^^-^ y v y ^ -a-i^ 3 >mmt Lxit. 

50%^;i/AT^Kx 5XSSC (standard saline citrate) ^ 3 x ^>/n — K 

0. 2%SDS. 1 0 %i5S^5==^ ;^ b 5 > . 0. 2 m g / m 1 f - ^ > 
M^DNA^ 2. 5m]VH^DiJ>^:^bU>>A. 25mM MES^ 0. 0 1% 
Ant ifoam ( i^^^^tm.) *-^t?pH 6 . 5®MSir^?^fflV^7to AZ i p 
L o X tt> izmW^ titz ^o — >li, -i'>fhOJi3p-tJ-^i/3> (in vitro excis 

ion) ^{z^y)zr^x^ K^^^-pZL(w^f>t3-y--:r:^o->>fbLfeo z(D^m. 

— :^ > ID rS "14 ^J#ohOAT 3 (human organic anion transporter 3 : 
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b h > h ^ ^ - 3 ) t^mtbtifzo d ® ® <D li CD M 

;f?f -o V^ T {i W T O HSfi^i^ 6 T* B>§ -r -5 o 

hOAT 3®iISiB^>J{iJ-ilT®;^SCCcl;!3yi^L;to hOAT 3 iz fl^ m ^ tj: 
^) -D ^ \y ^ ^ Y zr ^ ^ ^ — -^m iX-^J^ bs @llli/-^j:>-y-— {T^^ ^ K^^ 
^' :t ^&fflV^T5' :fe J; t>* 3 ' O [Si :{P ^ ^SIS J!) ® ^ 

Sife^fi^J h 0 A T 3 ® ±^S@E?iJ Lfc o ^ n ;t J^S IS^'J IB^iJ ^ 

CD 12^0 1 iB« -r -So :iCDcDNA|S?!J;!)^^hOAT3<&n — K^;g>7'iy 

i^fz. c D N A©^SiB?U 2 (3^ L. ^CDT 5: y ^iB^iJ^fe^SiE^iJh^liS 
^•^Ta3(r:^-ro 
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hOAT aOcDNAfflilSiB^iJ 



10 20 30 40 50 60 

CT6AGCTGCC CTACTACAGC AGCTGCCGGC CCCTA66ACA GAGCAGGGAC CTCAACTACA 

70 SO 90 1 00 no 120 

CT6ATCACCA 6CCCCATCGG ATCCAGACCC 6GCCACCAGC TCTGGCTCGT CTTGCCCCAG 

130 140 150 1 60 170 1 so 

TGCCATGACC TTCTCG6A6A TCCTGGACCfi T6T6GGAAGC ATG6QCCATT TCCA6TTCCT 

ISO 200 210 220 230 240 

GCATGTAGCC ATACTGGGCC TCCCGATCCT CAACATGGCC AACCACAACC T6CTGCAGAT 

250 260 270 280 200 300 

CTTCACAGCC GCCACCCCT6 TCCACCACTS TCGCCCGCCC CACAATGCCT CCACA6GGCC 

320 330 340 350 360 

TTGGGTGCTC CCCATG66CC CAAAT6GGAA GGCT6AGAGG TGCCTCCGTT TTGTACATCC 

370 360 390 400 410 420 

GCCCAATGCC AGCCTGCCCA ATGACACCCA GA6G6CCATG GAGCCATGCC TGGATGGCTG 

*30 440 450 460 470 480 

6GTCTACAAC AGCACCAAGG ACTCCATT6T GACAGA6TG6 GACTT66T6T GCAACTCCAA 

500 510 520 530 540 

CAAACT6AA6 GAGAT66CCC AGTCTATCTT CAT6SCAS6T ATACT6ATT6 GAGG6CTCGT 

550 560 570 5^80 590 600 

6CTTGGAGAC CTGTCTGACA 66TTTG6CCG CAGGCCCATC CTGACCTGCA GCTACCTGCT 

620 630 640 650 660 

GCT6GCAGCC A6C6GCTCCG GTGCAGCCTT CAGCCCCACC TTCCCCATCT ACATGGTCTT 

670 680 690 700 710 720 

CCGCTTCCTG TGTGGCTTTG GCATCTCA66 CATTACCCTG A6CACCGTCA TCTTGAATGT 

■^30 740 750 760 770 780 

GGAAT6GGT6 CCTACCCGGA TGCGGGCCAT CATGTCGACA GCACTCG66T ACTGCTACAC 

800 810 820 830 840 

CTTTGGCCAG TTCATTCT6C CC66CCT66C CTAC6CCATC CCCCAGTGGC GTTGGCTQCA 

850 BfiO 870 880 890 900 

GTTAACT6TG TCCATTCCCT TCTTC6TCTT CTTCCTATCA TCCTGGTGGA CACCA6AGTC 

920 930 940 950 960 

CATACGCTGG TTGGTCTTGT CTG6AAA6TC CTCGGAGGCC CTGAAGATAC TCCG6CGGGT 

970 980 990 1000 1010 1020 

GGCTGTCTTC AATGGCAAGA AGGAA6A666 AGAAAGGCTC AGCTT6GAGG A6CTCAAACT 

1030 1040 1050 1060 1070 1080 

CAACCTGCAG AAGGAGATCT CCTTG6CCAA GGCCAAGTAC ACCGCAAGT6 ACCTGTTCCG 

'090 1100 ItlO 1120 1130 1140 

GATACCCATG CTGCGCCGCA TGACCTTCT6 TCTTTCCCTG GCCTG6TTT6 CTACCGGTTT 



- 16 - 



wo 00/1 7237 PCT/JP99/05120 



1150 1160 11T0 1180 1190 1200 

TGCCTACTAT A6TTTGGCTA TGGGTGTGGA AGAATTTG6A GTCAACCTCT ACATCCTCCA 

1210 1220 1230 1240 1250 1260 

GATCATCTTT GGTGGGGTCG AT6TCCCAGC CAAGTTCATC ACCATCCTCT CCTTAA6CTA 

1270 1280 1290 1300 1310 1320 

CCT66GCCGG CATACCACTC AGGCCGCTGC CCT6CTCCTG GCAGGAGGGG CCATCTTGGC 

1330 1340 1350 1360 1370 1380 

TCTCACCTTT GTGCCCTT66 ACTT6CAGAC CGTGAGOACA 6TATTG6CTG TGTTTGGGAA 

1390 1400 1410 M20 1430 1440 

GGGATGCCTA TCCAGCTCCT TCA6CTGCCT CTTCCTCTAC ACAAGTGAAT TATACCCCAC 

1450 1460 1470 1480 1490 1500 

A6TCATCAGG CAAACAG6TA TGGGC6TAAG TAACCTGTG6 ACCCGCGTGG 6AA6CATGGT 

1510 1920 1530 1540 1550 1560 

GTCCCCGCTG GTGAAAATCA CGGGT6A6GT ACA6CCCTTC ATCCCCAATA TCATCTAC6G 

1570 1580 1590 1600 1610 1620 

GATCACCGCC CTCCTCGGG6 GCAGTGCTGC CCTCTTCCTG CCTGAGACCC TGAATCAGCC 

1630 1640 1650 1660 1670 1680 

CTTGCCA6A6 ACTATCGAAG ACCT66AAAA CTG6TCCCTG C66GCAAAGA A6CCAAAGCA 

1690 1700 1710 1720 1730 1740 

GGAGCCA6A6 GT6GAAAAGG CCTCCCA6AG GATCCCTCTA CAGCCTCACG GACCAGGCCT 

1750 1760 1770 1780 1790 1800 

6GGCTCCAGC T6AGGACAAC 6GAACCCCCT TTCCCTGCCC TCCAGAGACT GATCCTAGCC 

1810 1820 1830 1840 1850 1B60 

AGGCACCTTA GGA6TATAGG GAG6CCCCAT ATAG6TCCAT CCTCCTAG6A TGAAGCCTTC 

1870 1880 1890 1900 1910 1920 

T6AGAGCTTG 6TGAAGGT6T CTCCATCACC ACCACCA6AG CCTCCTGCCC A6CCCTGGCC 

1030 1940 1950 1960 1970 1980 

A6TTCAAAGG TTCA6CCATC CCTGCCC7T6 TTCTCCCTGC AACCCAGGCC CTGCCATTCT 

1990 2000 2010 2020 2030 2040 

TCTGTCTA6C CCTTCCCCAC T6GCCACCTT CCCCCACTGT CCCGfiTCCTC TTCCCCT6A6 

Z050 2060 2070 20B0 2090 2100 

GTCCCCTGAT ATCCCCTGGC TCAGTCCTAA CAAGACTGAG TCTTAACAAG ATGAGAAGTC 

2110 2120 2130 2140 2150 2160 

CTCCCCTTCT TeCCTCCCAC ACTTTTCTTT GATGGGAGGT TTCAATAAAC AGCGATAAGA 

2170 2180 2190 2200 2210 2220 
ACTCTAAAAA AAAAAAAAA 
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3. hOAT3fflT5:y 



ATfi 


ACC 


133 
TTC 


TCfi 


u n k3 


142 


PTft 

V« 1 19 




151 


RTf^ 
U 1 U 


Is Is A 


160 

A6C 


AT6 


GGC 


1 69 
CAT 


TTC 


CAG 


178 
TTC 


Met 


Thr 


Phe 


Se r 


G 1 u 


1 le 


Leu 


Asp 


A rg 


Va t 


G { y 


Se r 


Ue t 


Gly 


His 


Phe 


Gin 


Phe 


CTG 


CAT 


187 

GTA 


GCC 

O O W 


ATA 


196 

PTC 






205 


A T/* 




214 

A A 

AAC 


ATG 


0^ Mm jA 

GCC 


223 

A A 

AAC 


CAC 


AAC 


232 
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Leu 


H t s 


Va i 
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1 1 e 


Leu 


G 1 Y 


Leu 


Pro 


1 { e 


Leu 


Asn 
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A 1 a 
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His 
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Leu 


CTG 


CAfi 

w t\ \gf 


241 
ATC 


TTP 




250 






259 


/5T^ 

oTC 


CAC 


268 
CAC 


TGT 


CGC 


277 
CCG 


CCC 


CAC 
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AAT 


Lau 


G 1 n 


t la 


Phe 


Th r 


Ala 


A 1 a 


Th p 


Pro 


Va 1 


K i 5 


H i s 


Cy s 


A ffl 


Pro 


Pre 


His 
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6CC 
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295 
ACA 
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ATA 


U 1 U 


313 
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322 
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A r 0 
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UA 1 
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1 bu 


ere 
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AAC 


AGC 
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448 
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Glu 
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Se r 
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Se r 


1 le 


GTG 
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I 1 u 


(3 1 u 
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475 
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W W 
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A TT 


UuA 
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547 
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1 1 e 
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1 le 
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CGC 
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CTG 


CTG 
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A r 0 
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A rg 
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1 le 
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Se r 


Tyr 


Leu 


Leu 


Leu 
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CGC 
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G I V 


Se r 


G t Y 
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Phe 
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Th r 
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Pro 
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CTG 
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TCA 
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ATT 
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727 736 745 754 7S3 772 

GTG GAA TGG GIG CCT ACC CG6 ATG CGG 6CC ATC ATG TCG ACA GCA CTC GGG TAC 

Va I Q\u Trp Val Pro Th r Arg Met Are Ala Me Uet Ser Th r Ala Leu Giy Tyr 

781 790 799 808 817 826 

TGC TAC ACC TTT GGC GAG TTC ATT CTG COG GGC CTG GCC TAC 6CC ATC CCC CA6 

Cys Tyr Thr Phe Gly Gin Pha Me Lou Pro Gly Leu Ala Tyr Ala Me Pro Gin 

835 844 853 862 871 880 

TGG C6T TGG CTG CAG TTA ACT GTG TCC ATT CCC TTC TTC GTC TTC TTC CTA TCA 

Trp Arg Trp Lau Gin Leu Thr Val Ser Me Pro Phe Pha Val Phe Phe Leu Ser 

889 898 907 916 925 934 

TCC TGG TGG ACA CCA GAG TCC ATA CGC TGG TTG GTC TTG TCT GGA AAG TCC TCG 

Ser Trp Trp Thr Pro Glu Ser Me Arg Trp Leu Val Lau Ser Gly Lys Ser Ser 

943 952 961 970 979 988 

GAG GCC CTG AAG ATA CTC CGG CGG GTG GCT GTC TTC AAT GGC AAG AAG GAA GAG 

Glu Ala Leu Lys Me Lau Arg Arg Val Ala Val Phe Asn Gly Lys Lys Glu Glu 

997 1006 1015 1024 1033 1042 

GGA GAA A6G CTC A6C TTG GAG GAG CTC AAA CTC AAC CTG CAG AAG GAG ATC TCC 

Gly Gtu Arg Leu Ser Leu Glu Glu Leu Lys Leu Asn Leu Gin Lys Glu I te Ser 

1051 1060 1069 1078 1087 1096 

TTG GCC AAG GCC AAG TAC ACC GCA AGT GAC CTG TTC CGG ATA CCC ATG CTG CGC 

Leu Ala Lys Ala Lys Tyr Thr Ala Ser Asp Leu Phe Arg lie Pro Met Leu Arg 

M 05 1 1 14 1 1 23 1 1 32 1 141 M 50 

CGC ATG ACC TTC T6T CTT TCC CTG GCC TGG TTT GCT ACC GGT TTT GCC TAC TAT 

Arg I/let Thr Phe Cys Leu Ser Leu Ala Trp Phe Alfi Thr Gly Pha Ala Tyr Tyr 

1159 1168 1177 1186 1195 1204 

AGT TTG GCT ATG GGT GTG GAA GAA TTT GGA GTC AAC CTC TAC ATC CTC CAG ATC 

Ser Leu Ala Met Gly Val Glu Glu Phe Gly Va f Asn Leu Tyr tie Leu Gin Me 

1213 1222 1231 1240 1249 1258 

ATC TTT GGT GGG GTC GAT GTC CCA GCC AAG TTC ATC ACC ATC CTC TCC TTA AGC 

Me Phe Gly Giy Val Asp Val Pro Ala Lys Phe Me Thr Me Leu Ser Leu Ser 

1267 1276 1285 1294 1303 1312 

TAC CTG GGC CGG CAT ACC ACT CAG GCC GCT GCC CTG CTC CTG GCA GGA GGG GCC 

Tyr Leu Giy Arg Kis Thr Thr Gin Ala Ala Ala Leu Leu Leu Ala Gly Gly Ale 
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^321 1330 1339 134S 1357 1366 

-If lit til ^"^^ '^^^ ^TA TT6 

Me Leu Ala Leu Th r Pha Va I Pro Lau Asp Leu 6fn Th r Val Arg Th r Va I Leu 

^3*^5 1384 1393 1402 1411 1420 

-tl tit 11'^ ''^'^^^ "^^^ ^''"^ ^''■C CTC TAC 

Ala Val Pho Gly Lys Gly Cys Leu Ser Ser Se r Phe Se r Cys Lou Phe Leu Tyr 

^*29 1438 1447 1456 1465 1474 

ACA A6T GAA TTA TAC CCC ACA 6TC ATC AGG CAA ACA GGT ATQ G6C 6TA AGT AAC 

Thr Ser Glu Leu Tyr Pro Thr Val Me Arg Gin Th r Gly Met Gly VaT Se7 A^n 

^^^3 1492 1501 151 0 1519 1528 

CTG T6G ACC CGC GTG G6A AGC ATG GTG TCC CC6 CT6 GTG AAA ATC AC6 GGT GAG 

Leu Trp Thr Arg Val Sly Ser Met Val Ser Pro Leu Val Lys Me Thr 

^537 1546 1555 1564 1573 15B2 

tit ttt ttt lit ^'^t ^"^^ ^GC 

V^l Gin Pro Phe Mo Pro Asn Me Me Tyr Gly Me Thr Ala Lau ZZZ gT 



Gly Glu 



V 61 y 



^591 1600 1609 1618 1527 1 636 

AGT GCT GCC CTC TTC CTG CCT GAG ACC CTG AAT CAG CCC TTG CCA GAG ACT ATC 

Ser Ala Ala Leu Phe Leu Pro Giu Thr Leu Asn Ctn Pro Leu Pro Glu Thr lie 

^^^5 1654 1663 1672 1681 1690 

GAA GAG CTG GAA AAC TGG TCC CTG CGG GCA AA6 AA6 CCA AAG CAG GAG CCA GAG 



6lu Asp Leu Gtu Asn Trp Ser Leu Ara Ala Lys Lys Pro Lys Gin Glu Pr 



o Glu 



^699 1708 1717 1 726 1735 1744 

GTG GAA AAG GCC TCC CAG AGG ATC CCT CTA CAG CCT CAC G6A CCA GGC CTG G6C 

Val Glu Lye Ala Ser Gin Arg Me Pro Leu Gin Pro His Gly Pro Gly Leu Gly 

tT53 
TCC AGC T6A 3' 

Ser Ser 
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mMM 6 . 

h O A T 3 (D^fg®^^ 

-fe^&fflV>Ts -T^tfbOT-cRNA (cDNACffl|ffi95^RNA) ^-fe^^e,® 
(Sekine, T., et al., J. Biol. Chem., 272, 18526-9 (1997)) t ip b T li 

m^tltzh OAT 3 cRNA*. ^ ^ tl T V^ -b ^ ^ ?> ® :^ (Seki 

ne, T., et al . , J. Biol. Chem., 272, 18526-9 ( 1997)) icl^ev^. T y V 

(hOATS c R N A LT V^9|3S^)1S) . :j5d;r>'hOAT3 cR 

6 1 8 0l::^1-o ^El® fife (open column) (D:^i±,n > h 

D — V^;tJ^-^$r^ Hfe (closed column) ® {i h O A T 3 

c RN A^^J4A bfe§^3eiaBllg^fflV^/ti^-&^^t-o H 6 121 " C - P A H ( 

T^ymm^) (1 0/zM) . m 7 Mit^B - :r.X h U >mm. (5 OnM) . ^8 
EI{i='H-T-*tKDail^T>h'D;^5^0>?^^ (5 OnM) . ^9lll{±'H-:t<^ 
^h^f^VA (lOOnM) . ^10®{i'H-v^5"i^> (15 OnM) ^ ^1 
ll2|{±'H-ai;^h^>';t — ^l/^^U^nr:^ (5 OnM) . m 1 2 mit ^ H - y U 

> 2 (InM) s B 1 3 mi^'' C - ^ U — )Vm ( 1 uM.) . 

mi 4mw c - ^' )\ym. (i o uu) . mi smji^H-^ h h — v 
(10 OnM) . mi 6ii{i"c--y-u^>'u^ (1 uM) . m 1 7 mif c - ^ 
> \' ^ ^ iy> (1 0//M) . mi 8 Mit'* c - zi - jvm (1 o/zM) (Dm-^'k^ 

-^tJ^ hOAT 3 t^mmt ^ :l ti)^^-^ tlTzo 

z(Dmms h 0 AT 3 k^^m^ -^Tzmmm^^it. '^c-pah (m^t^/s 
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-zru-;k^^'pyVyY.2^ c - -9 ^ u n — )\^m. C - ^ )v-9 )\^m.. 'H-p< 

hhlx:^r-te— h^ C - 1?- U C - ^ > Y A -9 y . ' * C - zi — )]y^(D 

m.^^ih^^m't :i }Lifimm\^tio cnf^MUXs h O A T 3 (ift^fi^j^c 

fir ^ fco © -i^a©^ ^ h D >jgS^*5 <t r>'^ h hP^-b— bOhOATSfci 
— h ® ^ D ili^^^a. hOAT3 c R N A § a A L 9P Si^fflflS *5 J: t>* =3 > h 

n - ;i/ 913 s ^ J!§ ( c RN A^£y±A bT^.^;ftv^^,CD) Hu IB {3 aB« b S 

h O A T 3 CD^MSH^'tt* ^ fCt^i^f -5 Id. hOAT3 c R N A * ?± 

- h D >fi5S^CD^ 0 aiJ^H^Jix hOAT3 c R N A ^ A U>c P S 
illflS<&ffiv^, HulBCIBii bfc:^^{::2p UTHJl L;tc 

fiP*)s 3 > h D — ;i/§|3S^Jig (hOAT3 c R N A^aEX bX V^75^ l^ip^j^ 
flg)>i5J:l>'hOAT3 cR N A :S:t±A LTcmmmm^. 5 0 nM^H-3i;^ h 

n >?)S^#Ms X{i5 0 O^/M^b<{i0ca^^tlTV^i.^iaoMI^Bg#^^ii^ 

fzo m^it. sonM^H-oc^h aym.m^m^^tsmmm^x(D h o a t 3 
cRNA^aAb;fe§i3SiBfls®f"xi-mDii5^^ 1 0 0 % t L . mmm^^tsmwi 

OAT 3 c RNA?&?±Abfc§PefflSS}3j:^'H-aiX hD>gg^©|R(5jiJt^i^ 
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COT -:t y^OSum h n >mM. PAH. ^ ^ n :d — ro^^>> 

K , y U-t I Y . K y > . ^=^-> V > B S P . ^ ;i/ ^J' ;i/ ^ . -< > V ^ ^ 



y^%m\±. ^^T^tT- > t ^ LTIS V^SH^JRj4<&W flf Hi ^ if ^ 

^ ^ U - - > 1- ^ 1^ I- * ffl © "e § o 
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A T 3 o 

^SB^ij*^ 55 tj: ^ ^ > ^ m^^ - K -r S^^o 
5 . la^y^® iB3?ijs-^ 1 x«i 3 -e^^tii)^si3?ij4^i -r-s d n a®^mi-§^i> 

35: < i: 1 4 X « ^ CD *a if M jtp e, ^ ^ ^ „ 
7 . tS*©l6H^ lJMX{ill2Jg{3g3^©BgS^^T-;r> h ^ > yi. - — O 

A T 3 ^ mm iym^ifii^^ 
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Endou H- et. al. ''Molecular Cloning and Characterization of a 
New Multispecific Organic Anion Transporter from Rat Brain'' 
J.Biol. Chem. (1999, May) ^274^ ^19-^ p. 13675-13680 



Endou H. et. al. ^Identification of multispecific organic anion 

transporter 2 expressed predominantly in the liver"" 
FEES Letters (1998, Jun) ||429# p. 179-182 
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SEQUENCE LISTING 
<110> Japan Science And Technology Corporation 
<120> Brain type organic anion transporter and its gene encoded 
<130> PA907368 

r 

<160> 4 

<210> 1 

<211> 2179 

<212> DNA 

<213> Human 

<400> 1 



ctgagctgcc 


ctactacagc 


agctgccggc 


ccctaggaca 


gagcagggac 


ctcaactaca 


60 


ctgatcacca 


gccccatcgg 


atccagaccc 


ggccaccagc 


tctggctcgt 


cttgccccag 


120 


tgccatgacc 


ttctcggaga 


tcctggaccg 


tgtgggaagc 


atgggccatt 


tccagttcct 


180 


gcatgtagcc 


atactgggcc 


tcccgatcct 


caacatggcc 


aaccacaacc 


tgctgcagat 


240 


cttcacagcc 


gccacccctg 


tccaccactg 


tcgcccgccc 


cacaatgcct 


ccacagggcc 


300 


ttgggtgctc 


cccatgggcc 


caaatgggaa 


gcctgagagg 


tgcctccgtt 


ttgtacatcc 


360 


gcccaatgcc 


agcctgccca 


atgacaccca 


gagggccatg 


gagccatgcc 


tggatggctg 


420 


ggtctacaac 


agcaccaagg 


actccattgt 


gacagagtgg 


gacttggtgt 


gcaactccaa 


480 


caaactgaag 


gagatggccc 


agtctatctt 


catggcaggt 


atactgattg 


gagggctcgt 


540 


gcttggagac 


ctgtctgaca 


ggtttggccg 


caggcccatc 


ctgacctgca 


gctacctgct 


600 


gctggcagcc 


agcggctccg 


gtgcagcctt 


cagccccacc 


ttccccatct 


acatggtctt 


660 
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ccgcttcctg 


tgtggctttg 


gcatctcagg 


cattaccctg 


agcaccgtca 


tcttgaatgt 


720 


ggaatgggtg 


cctacccgga 


tgcgggccat 


catgtcgaca gcactcgggt 


actgctacac 


780 


ctttggccag 


ttcattctgc 


ccggcctggc 


ctacgccatc 


ccccagtggc 


gttggctgca 


840 


gttaactgtg 


tccattccct 


tcttcgtctt 


c ttcc tatca 


tcctggtgga 


caccagagtc 


900 


catacgctgg 


ttggtcttgt 


ctggaaagtc 


ctcggaggcc 


ctgaagatac 


tccggcgggt 


960 


ggctgtcttc 


aatggcaaga 


aggaagaggg 


agaaaggctc 


agcttggagg 


agctcaaact 


1020 


caacctgcag 


aaggagatct 


ccttggccaa 


ggccaagtac 


accgcaagtg 


acctgttccg 


1080 


gatacccatg 


ctgcgccgca 


tgaccttctg 


tctttccctg 


gcctggtttg 


ctaccggttt 


1140 


tgcctactat 


agtttggcta 


tgggtgtgga 


agaatttgga 


gtcaacctct 


acatcctcca 


1200 


gatcatcttt 


ggtggggtcg 


atgtcccagc 


caagttcatc 


accatcctct 


ccttaagcta 


1260 


cctgggccgg 


cat accactc 


aggccgctgc 


cctgctcctg 


gcaggagggg 


ccatcttggc 


1320 


tctcaccttt 


gtgcccttgg 


acttgcagac 


cgtgaggaca 


gtattggctg 


tgtttgggaa 


1380 


gggatgccta 


tccagctcct 


tcagctgcct 


cttcctctac 


acaagtgaat 


tataccccac 


1440 


agtcatcagg 


caaacaggta 


tgggcgtaag 


taacctgtgg 


acccgcgtgg 


gaagcatggt 


1500 


gtccccgctg 


gtgaaaatca 


cgggtgaggt 


acagcccttc 


atccccaata 


tcatctiacgg 


1560 


gatcaccgcc 


ctcctcgggg 


gcagtgctgc 


cctcttcctg 


cctgagaccc 


tgaatcagcc 


1620 


cttgccagag 


actatcgaag 


acctggaaaa 


ctggtccctg 


cgggcaaaga 


agccaaagca 


1680 


ggagccagag 


gtggaaaagg 


cctcccagag 


gatccctcta 


cagcctcacg 


gaccaggcct 


1740 


gggctccagc 


tgaggacaac 


ggaaccccct 


ttccctgccc 


tccagagact 


gatcctagcc 


1800 


aggcacctta 


ggagtatagg 


gaggccccat 


ataggtccat 


cc tcctagga 


tgaagccttc 


1860 


tgagagcttg 


gtgaaggtgt 


ctccatcacc 


accaccagag 


cctcctgccc 


agccctggcc 


1920 


agt tcaaagg 


ttcagccatc 


cc tgccc t tg 


ttctccctgc 


aacccaggcc 


c tgccatt ct 


1980 


tctgtctagc 


ccttccccac 


tggccacctt 


cccccactgt 


cccggtcctc 


ttcccctgag 


2040 


gtcccctgat 


atcccctggc 


tcagtcctaa 


caagactgag 


tcttaacaag 


atgagaagtc 


2100 


ctccccttct 


tgcctcccac 


acttttcttt 


gatgggaggt 


ttcaataaac 


agcgataaga 


2160 


actctaaaaa 


aaaaaaaaa • 










2179 



<210> 2 
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Met 


Thr 


Phe 


Ser 


Glu 


lie 


Leu 


Asp 


Arg 


Val 


Gly 


Ser 


Met 


Gly 


His 


15 


Phe 


Gin 


Phe 


Leu 


His 


Val 


Ala 


He 


Leu 


Gly 


Leu 


Pro 


lie 


Leu 


Asn 


30 


Met 


Ala 


Asn 


His 


Asn 


Leu 


Leu 


Gin 


lie 


Phe 


Thr 


Ala 


Ala 


Thr 


Pro 


45 


Val 


His 


His 


Cys 


Arg 


Pro 


Pro 


His 


Asn 


Ala 


Ser 


Thr 


Gly 


Pro 


Trp 


60 


Val 


Leu 


Pro 


Met 


Gly 


Pro 


Asn 


Gly 


Lys 


Pro 


Glu 


Arg 


Cys 


Leu 


Arg 


75 


Phe 


Val 


His 


Pro 


Pro 


Asn 


Ala 


Ser 


Leu 


Pro 


Asn 


Asp 


Thr 


Gin 


Arg 


90 


Ala 


Met 


Glu 


Pro 


Cys 


Leu 


Asp 


Gly 


Trp 


Val 


Tyr 


Asn 


Ser 


Thr 


Lys 


105 


Asp 


Ser 


He 


Val 


Thr 


Glu 


Trp 


Asp 


Leu 


Val 


Cys 


Asn 


Ser 


Asn 


Lys 


120 


Leu 


Lys 


Glu 


Met 


Ala 


Gin 


Ser 


He 


Phe 


Met 


Ala 


Gly 


He 


Leu 


He 


135 


Gly 


Gly 


Leu 


Val 


Leu 


Gly 


Asp 


Leu 


Ser 


Asp 


Arg 


Phe 


Gly 


Arg 


Arg 


150 


Pro 


He 


Leu 


Thr 


Cys 


Ser 


Tyr 


Leu 


Leu 


Leu 


Ala 


Ala 


Ser 


Gly 


Ser 


165 


Gly 


Ala 


Ala 


Phe 


Ser 


Pro 


Thr 


Phe 


Pro 


He 


Tyr 


Met 


Val 


Phe 


Arg 


180 


Phe 


Leu 


Cys 


Gly 


Phe 


Gly 


lie 


Ser 


Gly 


He 


Thr 


Leu 


Ser 


Thr 


Val 


195 


He 


Leu 


Asn 


Val 


Glu 


Trp 


Val 


Pro 


Thr 


Arg 


Met 


Arg 


Ala 


lie 


Met 


210 




Thr 


A 1 a 

/V 1 CI 


I, p n 

Lt C li 




Tvr 


rv<4 




Thr 


Php 


Gl V 


Gin 


Phe 

1 11 C 


1 1 e 

11^ 


Lpit 

u c u 


225 

u u U 


Pro 


Gly 


Leu 


Ala 


Tyr 


Ala 


He 


Pro 


Gin 


Trp 


Arg 


Trp 


Leu 


Gin 


Leu 


240 


Thr 


Val 


Ser 


He 


Pro 


Phe 


Phe 


Val 


Phe 


Phe 


Leu 


Ser 


Ser 


Trp 


Trp 


255 


Thr 


Pro 


Glu 


Ser 


He 


Arg 


Trp 


Leu 


Val 


Leu 


Ser 


Gly 


Lys 


Ser 


Ser 


270 


Glu 


Ala 


Leu 


Lys 


He 


Leu 


Arg 


Arg 


Val 


Ala 


Val 


Phe 


Asn 


Gly 


Lys 


285 


Lys 


Glu 


Glu 


Gly 


Glu 


Arg 


Leu 


Ser 


Leu 


Glu 


Glu 


Leu 


Lys 


Leu 


Asn 


300 


Leu 


Gin 


Lys 


Glu 


He 


Ser 


Leu 


Ala 


Lys 


Ala 


Lys 


Tyr 


Thr 


Ala 


Ser 


315 


Asp 


Leu 


Phe 


Arg 


He 


Pro 


Met 


Leu 


Arg 


Arg 


Met 


Thr 


Phe 


Cys 


Leu 


330 


Ser 


Leu 


Ala 


Trp 


Phe 


Ala 


Thr 


Gly 


Phe 


Ala 


Tyr 


Tyr 


Ser 


Leu 


Ala 


345 


Met 


Gly 


Val 


Glu 


Glu 


Phe 


Gly 


Val 


Asn 


Leu 


Tyr 


He 


Leu 


Gin 


He 


360 
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<212> PRT 

<213> Human 
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He Phe Gly 
Ser Leu Ser 
Leu Leu Ala 
Asp Leu Gin 
Cys Leu Ser 
Leu Tyr Pro 
Leu Trp Thr 
Thr Gly Glu 
Thr Ala Leu 
Leu Asn Gin 
Ser Leu Arg 
Ala Ser Gin 
Ser Ser *** 
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Gly Val Asp Val Pro Ala Lys 
Tyr Leu Gly Arg His Thr Thr 
Gly Gly Ala lie Leu Ala Leu 
Thr Val Arg Thr Val Leu Ala 
Ser Ser Phe Ser Cys Leu Phe 
Thr Val He Arg Gin Thr Gly 
Arg Val Gly Ser Met Val Ser 
Val Gin Pro Phe He Pro Asn 
Leu Gly Gly Ser Ala Ala Leu 
Pro Leu Pro Glu Thr He Glu 
Ala Lys Lys Pro Lys Gin Glu 
Arg He Pro Leu Gin Pro His 



Phe 


He 


Thr 


He 


Leu 


375 


Gin 


Ale 


Ale 


Ale 


Leu 


390 


Thr 


Phe 


Val 


Pro 


Leu 


405 


Val 


Phe 


Gly 


Lys 


Gly 


420 


Leu 


Tyr 


Thr 


Ser 


Glu 


435 


Met 


Gly 


Val 


Ser 


Asn 


450 


Pro 


Leu 


Val 


Lys 


He 


465 


1 1 e 


1 1 e 


Thr 


Gl V 


I 1p 

lie 


*rOU 


Phe 


Leu 


Pro 


Glu 


Thr 


495 


Asp 


Leu 


Glu 


Asn 


Trp 


510 


Pro 


Glu 


Val 


Glu 


Lys 


525 


Gly 


Pro 


Gly 


Leu 


Gly 


540 



542 



<210> 3 
<211> 2191 
<212> DNA 
<213> Rat 
<400> 3 

ctgagctgtc ctaccacagc agccgccgga ccctaggaca gagcacgggc caccgccgca 60 

J 

tccacctcca gtccaactgg atccagctcc aaccaccagt tttggttcat cttgcctggt 120 

gccatgacct tctccgagat tctggaccgt gtcggaagca tgggcccctt ccagtacctg 180 

catgtgacct tgctggccct cccagtcctc ggaatagcca accacaactt gctacagatc 240 

ttcacagcca ccacccctgt ccaccactgt cgcccgcccc ccaacgcctc tatagggccc 300 

tgggtactcc ccttggaccc aaatgggaag cctgagaagt gtctccgctt cgtacatctg 360 

ccaaatgcca gtcttcccaa tgacacccag agggccaccg agccgtgctt ggatggctgg 420 

atctacaaca gcaccagaga caccattgtg atagagtggg acttggtgtg cagctccaac 480 
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aaactgaagg agatggccca gtcgatcttc atggcaggca tactggttgg aggacctgtg 540 

attggagaac tgtcagacag gtttggccgc aagcctatcc tgacctggag ttatctcatg 600 

ctggcagcca gcggctctgg tgctgccttc agtcccagcc tccctgtcta tatgatcttc 660 

cgattcctgt gtggctgcag catctcgggc atttctctga gcaccgttat cttgaatgtg 720 

gaatgggtac ccacctcgat gcgggccatc tcatcaacat ctattgggta ctgctacacc 780 

attggtcagt tcattctgtc cggcctggcc tatgccattc ctcagtggcg ctggctacag 840 

ttaacctcgt ctgctccctt cttcatcttc tccttgttgt cctggtgggt accagagtcc 900 

atacgctggc tggttctatc tggaaaatac tcaaaggccc tgaagacact ccaacgggtg 960 

gctaccttca acggcaagaa ggaggaaggg aaaaagctca ccatagagga gctgaagttc 1020 

aacttgcaga aggacatcac ctcagccaag gtcaaatatg gcttatctga cttgttccgg 1080 

gtgtccatcc ttcgtcgtgt gaccttctgt ctctctctgg cctggttttc tactggtttt 1140 

gcctactaca gtttggctat gggggtagaa gaatttggag tcaacatcta catactccag 1200 

attatctttg gtggggttga catcccagcc aagttcatca caatcctctc cttaagttat 1260 

ctgggccggc gcatcactca gagcttcctc ctgctcctag caggaggggc cattttggcc 1320 

ctcatctttg tgccttcaga aatgcagctc ttgagaacag cactggctgt gtttggaaag 1380 

ggatgcctat ctggctcctt cagctgcctc ttcctctaca cgagtgagct ctaccctaca 1440 

gtcctcaggc aaacaggtat gggtatcagt aacgtgtggg ctcgagtagg aagtatgata 1500 

gccccactgg tgaaaatcac gggtgaactg cagcccttca tccctaatgt catctttggg 1560 

accacggccc tactgggagg cagtgctgcc ttctttctgc ttgagaccct caatcggccc 1620 

ttaccggaga ctatcgagga catacaaaac tggcacaagc aagtccagaa aacaaagcag 1680 

gagtcggaag cagaaaaggc atcccaaata atcccgctga agactggtgg ataggaccct 1740 

agctgagaac aacagaatcc tctttcctgg ccacaagaga ctgatcccaa gcagtaccct 1800 

tctggagttc cttgggcacc ttgggggttg gggaaagccc taggtgggcc catgctcttg 1860 

gaacaaaaac ttctgagagt tcagtaaagg tgttctaccc tcatcacctc caccatagcc 1920 

tacaacccag acccggcctg ctcacagctc tagccatagg cttcccatac tcctgcactc 1980 

atcctccctg cagcccagcc ctgccattct tctgtcaacc cttgccatat tggccatttc 2040 

ctccattgtc ccacctccat tttccttgag atcccctagc agttctaatg gtttcttctt 2100 

accttgccca aactctctcc ttggtgggaa atttcaataa accacaatga agaactcaaa 2160 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 2191 
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<210> 4 
<211> 536 
<212> PRT 
<213> Rat 
<400> 4 



Met Thr Phe Ser Glu He 
Phe Gin Tyr Leu His Val 
He Ala Asn His Asn Leu 
Val His His Cys Arg Pro 
Val Leu Pro Leu Asp Pro 
Phe Val His Leu Pro Asn 
Ala Thr Glu Pro Cys Leu 
Asp Thr He Val He Glu 
Leu Lys Glu Met Ala Gin 
Gly Gly Pro Val He Gly 
Pro He Leu Thr Trp Ser 
Gly Ala- Ala Phe Ser Pro 
Phe Leu Cys Gly Cys Ser 
He Leu Asn Val Glu Trp 
Ser Thr Ser He Gly Tyr 
Ser Gly Leu Ala Tyr Ala 
Thr Ser Ser Ala Pro Phe 
Val Pro Glu Ser 1 1 e Arg 
Lys Ala Leu Lys Thr Leu 
Lys Glu Glu Gly Lys Lys 
Leu Gin Lys Asp 1 1 e Thr 



Leu 


Asp 


Arg 


Val 


Gly 


Ser 


Thr 


Leu 


Leu 


Ala 


Leu 


Pro 


Leu 


Gin 


He 


Phe 


Thr 


Ala 


Pro 


Pro 


Asn 


Ala 


Ser 


He 


Asn 


Gly 


Lys 


Pro 


Glu 


Lys 


Ala 


Ser 


Leu 


Pro 


Asn 


Asp 


Asp 


Gly 


Trp 


He 


Tyr 


Asn 


Trp 


Asp 


Leu 


Val 


Cys 


Ser 


Ser 


He 


Phe 


Met 


Ala 


Gly 


Glu 


Leu 


Ser 


Asp 


Arg 


Phe 


Tyr 


Leu 


Met 


Leu 


Ala 


Ala 


Ser 


Leu 


Pro 


Val 


Tyr 


Met 


He 


Ser 


Gly 


He 


Ser 


Leu 


Val 


Pro 


Thr 


Ser 


Met 


Arg 


Cys 


Tyr 


Thr 


He 


Gly 


Gin 


lie 


Pro 


Gin 


Trp 


Arg 


Trp 


Phe 


He 


Phe 


Ser 


Leu 


Leu 


Trp 


Leu 


Val 


Leu 


Ser' 


Gly 


Gin 


Arg 


Val 


Ala 


Thr 


Phe 


Leu 


Thr 


He 


Glu 


Glu 


Leu 


Ser 


Ala 


Lys 


Val 


Lys 


Tyr 






6 


/ 7 







Met 


Gly 


Pro 


15 


Val 


Leu 


Gly 


30 


Thr 


Thr 


Pro 


45 


Gly 


Pro 


Trp 


60 


Cys 


Leu 


Arg 


75 


Thr 


Gin 


Arg 


90 


Ser 


Thr 


Arg 


105 


Ser 


Asn 


Lys 


120 


He 


Leu 


Val 


135 


u 1 y 


Arg 


Lys 


1 c^n 

1 0 u 


Ser 


Gly 


Ser 


165 


He 


Phe 


Arg 


180 


Ser 


Thr 


Val 


195 


Ala 


He 


Ser 


210 


Phe 


He 


Leu 


225 


Leu 


Gin 


Leu 


240 


Ser 


Trp 


Trp 


255 


Lys 


Tyr 


Ser 


270 


Asn 


Gly 


Lys 


285 


Lys 


Phe 


Asn 


300 


Gly 


Leu 


Ser 


315 
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Asp 


Leu 


Phe 


Arg 


Val 


Ser 


He 


Leu 


Arg 


Arg 


Val 


Thr 


Phe 


Cys 


Leu 


330 


Ser 


Leu 


Ala 


Trp 


Phe 


Ser 


Thr 


Gly 


Phe 


Ala 


Tyr 


Tyr 


Ser 


Leu 


Ala 


345 


Met 


Gly 


Val 


Glu 


Glu 


Phe 


Gly 


Val 


Asn 


He 


Tyr 


Ile 


Leu 


Gin 


Ile 


360 


He 


Phe 


Gly 


Gly 


Val 


Asp 


ile 


Pro 


Ala 


Lys 


Phe 


Ile 


Thr 


lie 


Leu 


375 


Ser 


Leu 


Ser 


Tyr 


Leu 


Gly 


Arg 


Arg 


He 


Thr 


Gin 


Ser 


Phe 


Leu 


Leu 


390 


Leu 


Leu 


Ala 


Gly 


Gly 


Ala 


He 


Leu 


Ala 


Leu 


Ile 


Phe 


Val 


Pro 


Ser 


405 


Glu 


Met 


Gin 


Leu 


Leu 


Arg 


Thr 


Ala 


Leu 


Ala 


Val 


Phe 


Gly 


Lys 


Gly 


420 


Cys 


Leu 


Ser 


Gly 


Ser 


Phe 


Ser 


Cys 


Leu 


Phe 


Leu 


Tyr 


Thr 


Ser 


Glu 


435 


Leu 


Tyr 


Pro 


Thr 


Val 


Leu 


Arg 


Gin 


Thr 


Gly 


Met 


Gly 


Ile 


Ser 


Asn 


450 


Val 


Trp 


Ala 


Arg 


Val 


Gly 


Ser 


Met 


Ile 


Ala 


Pro 


Leu 


Val 


Lys 


Ile 


465 


X iir 


u 1 y 


U 1 u 


r All 


u 1 n 


D rt /A 

r r 0 


r ne 


lie 




nsn 


vai 


lie 


r ne 


u 1 y 


1 nr 


480 


Thr 


Ala 


Leu 


Leu 


Gly 


Gly 


Ser 


Ala 


Ala 


Phe 


Phe 


Leu 


Leu 


Glu 


Thr 


495 


Leu 


Asn 


Arg 


Pro 


Leu 


Pro 


Glu 


Thr 


lie 


Glu 


Asp 


lie 


Gin 


Asn 


Trp 


510 


His 


Lys 


Gin 


Val 


Gin 


Lys 


Thr 


Lys 


Gin 


Glu 


Ser 


Glu 


Ala 


Glu 


Lys 


525 


Ala 


Ser 


Gin 


He 


He 


Pro 


Leu 


Lys 


Thr 


Gly 


Gly 










536 
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A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'' C07K14/435, C07K16/18, C12P21/02, C12P21/08, C12N15/12 



According to International Pate nt Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 
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1 1 Further documents are listed in the continuation of Box C. 


I 1 See patent family annex. 




* Special categories of cited documents: 
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To: 



SAEKI, Norio 
9th floor, Taka-ai Building 
15-2, Nihonbashi 3-chonr) 
Chuo-ku 
Tokyo 103-0027 
JAPON 




Applicant's or agent's file reference 

JA901437 


IMPORTANT NOTICE 


International application No. 

PCT/JP99/05120 


International filing date (day/month/year) 

20 September 1999 (20.09.99) 


Priority date (day/month/year) 

18 Septennber 1998 (18.09.98) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et a! 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

US 

in accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 

the communication of the international application has duly taken place on the date of mailing indicated above and no copy ■ 

of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

CA,EP 

The corhmunication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
30 March 2000 (30.03.00) under No. WO 00/17237 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter 11 has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/tB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The Irrtemational Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3186070 



PCT/JP99/05120 



■w 

f 





9 S. iZ05 A/ ) 



PATENT COOPERATION TREATY 




From the INTERNATIONAL BUREAU 
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SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1) 



Date of mailing (day/month/year) 

26 November 1999 (26.11.99) 



Applicant's or agent's file reference 
JA901437 



International application No. 

PCT/JP99/05120 



International publication date (day/month/year) 

Not yet published 
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SAEKI, Norio 

9th floor, Taka-ai Building 
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Tokyo 1 03-0027 
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IMPORTANT NOTIFICATION 



International filing date (day/month/year) 

20 September 1999 (20.09.99) 



Priority date (day/month/year) 

18 September 1998 (18.09.98) 



The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

An asteriskC) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the atterition 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 

Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International B"''^au. 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) v^ich 

provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 

upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 

circumstances. 
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18 Sept 1998 (18.09.98) 



Prioritv application No. 
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Country or regional Office 
or PCT receiving Office 
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Dai;e of receipt 
nf priority document 
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Authorized officer 
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15-2, Nihonbashi 3-chome 
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Tokyo 103-0027 
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Date of mailing (day/month/year) 
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Applicant's or agent's file reference 
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IMPORTANT NOTIFICATION 



International application No. 

PCT/JP99/05120 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION (for all designated States except US) 
ENDOU, Hitoshi et al (for US) 

International filing date 20 September 1 999 (20.09.99) 

Priority date(s) claimed 18 September 1998 (18.09.98) 

Date of receipt of the record copy ^ ^ . /rn innm 

by the International Bureau 01 October 1999 (01.10.99) 

List of designated Offices 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GRJE,IT,LU,MC,NUPT,SE 
National :CA,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



time limits for entry into the national phase 
I X I confirmation of precautionary designations 
I X| requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of W1PO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 



Y. KUWAHARA 




Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



002880173 



I 



ANNEX TO FORM PCT/iB/301 



International application No. 

PCT/JP99/05120 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee. Is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter 11 has 
the right to file a demand for international preliminary examination. 

CONFiRMATiON OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is Important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 



For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priorrty document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated, Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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